Introduction
Gallstone ileus (GSI) is a mechanical obstruction of small bowel due to gallstones [1] . The incidence of this condition is considered rare but with 3268 patients undergoing surgery for GSI in the 5 year period from 2004 to 2009, it is likely that this is due to under-reporting [3] . Recurrence has been reported in up to 8.2% of cases and should therefore always be considered [8] . To highlight this, we report a case of recurrent gallstone ileus in which revisit laparotomy might have been avoided if indicators of recurrence had been actively sought, and we review the literature to discuss such predictors that can guide clinical decision making.
Presentation of case
A 67 year old male with a past medical history of hypertension, ischaemic heart disease and umbilical hernia was admitted with an 8 h history of severe central abdominal pain and vomiting. On examination he was afebrile with a heart rate of 125 beats per minute, blood pressure of 96/63 mm of mercury and was saturating at 91% on air. Initial blood investigations showed a white cell count of 26.8 × 10 9 cells/L and a serum lactate of 3.1 mmol/L. Other blood tests including amylase were normal.
A computed tomographic (CT) scan reported features of inflammation around the gallbladder and duodenum as well as an ischaemic segment of small bowel. No pneumobilia was seen ( Fig. 1A) . He was taken for laparotomy where a 25 cm segment of ischaemic distal jejunum was resected and found to contain a 2 cm faceted gallstone (Fig. 2) . The rest of the bowel was palpated and no stones identified. The right upper quadrant was not explored due to extensive inflammatory adhesions. Post-operative recovery was uneventful until the 10th post-operative day when he developed recurrent pain and vomiting requiring nasogastric tube aspiration.
Large volume nasogastric aspirates prompted investigation with a repeat CT scan which demonstrated pneumobilia and small bowel obstruction due to a second gallstone ( Fig. 1B ). On review of historical imaging, a CT scan 3 years prior to admission revealed 2 large gallstones in the gallbladder, both of which were 2 cm in diameter ( Fig. 1C ). He underwent further laparotomy and enterolithotomy the same day. The second 2 cm stone was found distal to the recent anastamosis. Dense inflammatory adhesions remained between the gallbladder and duodenum and it was elected not to explore this region further. He was discharged home 22 days after initial presentation.
Discussion
It is estimated that GSI complicates 0.4-1.5% of all cases of cholelithiasis; however the true incidence of this condition is unclear [2] . Studies suggest it accounts for 0.3-5.3% of small bowel obstructions [2] . The condition mainly affects elderly women compared to men, with a ratio of 3.5-1 [3, 6] . Patients present with symptoms of small bowel obstruction including colicky abdominal pain, nausea, vomiting and abdominal distension. CT has improved diagnostic rates. An absence of pneumobilia and non-calcified gallstones often clouds diagnosis and in 50% of cases diagnosis is only made at the time of laparotomy [6] .
Controversy exists regarding optimal management at laparotomy [4, 5] . Options include enterolithotomy alone or single stage enterolithotomy with closure of the cholecystoduodenal fistula and cholecystectomy. Reisner et al. report a mortality rate of 11.7% for simple enterolithotomy compared to 16.7% for a one stage procedure [6] and most reports favour enterolithotomy alone due to lower mortality and morbidity, although when bowel resection is required this margin of difference narrows [4, 5] . The overall mortality from GSI has been steadily decreasing, with published rates of 6% [6] . This improvement in survival has been accompanied by an increase in the reporting of recurrence which is thought to occur in 5-8.2% of cases in patients undergoing enterolithotomy alone [8] . 50% of recurrences occur within one month of the index operation, but can occur up to 2 years later and indeed second and third recurrences are described [9] . Importantly, mortality from recurrence requiring surgery ranges from 12% to 20% [1, 6] .
We have therefore reviewed the literature to identify common features that might predict recurrence. When bilio-enteric fistulae form, gallstones pass into the bowel and are cleared in 80-90% of cases [13, 14] . The most frequent sites of communication are cholecystoduodenal (69-70%), cholecystocolonic (14%) and cholecystogastric (6%) [13] . Recurrence almost always occurs as a result of residual stones in the proximal bowel or gallbladder and gallstones ≥2 cm are most likely to obstruct [6, 9] . Recurrence is also reported following ERCP and endoscopic laser lithotripsy of obstructing duodenal gallstones (Bouveret's syndrome) [11, 12] . The mainstay of preventing recurrence is to take meticulous efforts pre-operatively and intra-operatively to identify and remove stones ≥2 cm. In 50% of cases where diagnosis has been made radiologically, careful review will demonstrate a second stone at another location [16, 17] . Preoperative ultrasound may reveal residual stones within the gallbladder [8, 18] . Where diagnosis is made at laparotomy, a cylindrical or faceted stone should alert the surgeon to potential for further stones [6, 10] . Inspection and palpation of the entire small bowel and gallbladder should be undertaken [7] . Identification of stones in an inflammatory right upper quadrant mass can be difficult and here intra-operative ultrasound can be helpful [7] [8] [9] .
When a second stone is identified in the bowel lumen, management is straightforward as this can be removed through the initial enterotomy or advanced distally into the colon. Recommended management of the gallbladder and the remaining bilio-enteric fistula is debatable as previously discussed [15, 17] . Studies demonstrating higher mortality in patients undergoing single stage enterotomy, cholecystectomy and fistula closure compared to patients undergoing enterolithotomy alone should be interpreted with caution due to lack of randomisation [4] [5] [6] . Morbidity rates range from 27.3% to 50% for those undergoing simple enterolithotomy, to as high as 61.1-66% for a one stage operation [5] . The single stage procedure often requires complex reconstructive surgery which will be technically challenging in the presence of inflammation [17] . Our local policy recommends enterolithotomy alone in all but the most exceptional circumstances.
Where a stone ≥2 cm is identified in the gallbladder, a dilemma occurs as to the best option to prevent recurrent GSI with acceptable morbidity and mortality. One option is to perform cholecystolithotomy with primary closure or tube cholecystostomy [7] . The long term outcome of this in the setting of gallstone ileus is uncertain; what is established is that when patients with symptomatic gallbladder stones without GSI undergo percutaneous cholecystolithotomy, 31% develop recurrent stones in 2 years time with only 14% developing recurrent symptoms [19] . Fifteen percent of patients undergoing stand-alone enterolithotomy for GSI will develop biliary symptoms and 10% will require elective surgery for symptom relief [6] . In the absence of gallstones, the cholecystoduodenal fistula will spontaneously close approximately 50% of cases if the cystic duct is patent [3, 6] . Therefore, cholecystolithotomy appears to offer a safe option in preventing recurrent GSI with an acceptable mortality, however more data are required on outcomes from this in the context of GSI; no data are currently available regarding the risk of recurrent GSI occurring as a result of re-formation of gallstones within the gallbladder. Some advocate the one stage procedure due to the risk of gallbladder malignancy developing in the presence of a fistula; the risk of this is controversial, with studies citing rates of between 0.82 and 25% [4, 20] . Such an incidence is considered small compared to the risk of morbidity of exploring the inflammatory right upper quadrant and we agree that especially in the elderly patient, this risk may be considered acceptable.
Conclusions
In conclusion gallstone ileus is increasingly common, especially in the context of an aging population in developed healthcare systems, and it is likely that many cases go unreported. The presentation of this interesting condition is varied and surgical management must be tailored to the individual patient. Recurrent gallstone ileus is seen in 8.2% of these patients necessitating further surgical intervention with its associated morbidity and mortality. Having encountered this in our case we have identified strategies to minimize risk of recurrence while aiming to maintain a low morbidity and mortality. This can be achieved by careful review of preoperative imaging, intraoperative assessment of the bowel and gallbladder as well as consideration of the safer operative option of cholecystolithotomy where indicated.
